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1.0 INTRODUCTIGN:

This report presents the results of the Pitch Axis Bending Moment
Structural Test performed on ¢ Centaur 4D Test Vehicle, BID 7315-1.
The vehicle was subjected to limit design loads for the Maximum
Alpha ) conditicn at Stations 219 and 112, and to ultimate design
londs (125 per cent limit) for the Maximum Alpha Q condition at
Station 219, Phase I and Phase I1 Structural Tests were performed
e s .@arlier-on-this test vehicle using limit and ultimate loads, and
_ bending ahbout the yaw axis, These earlier tests are covered in
reporta 535B 3308B~-) and -2, Report 558 3309-3 presents the data
ohtained from tank and intersiage adapter atrain gages with loads
and bending moments applied about both the yaw and pitch axes.

2.0  TEST OBJRCTIVE:

2.0.1 The primery test objective was to demonstrate the structural integrity
- of the Céiitaur Vehicle (AC-8 configuration) Station 219 and Station
412 structural interfaces when subjected to limit and ultimate
design loads producing bending moments about the pitch (X-X) axis.

2,0.2 ' A sepondery ohjective of the test was to establish the optimum setting
fér the nose fairing jettison hinge gap, and to record the load
transfer to the tank mounted hinge fittings during structural loading
of the test vehicle,

3,0 CONCLHSIONS:

The test objectives were achieved, and the vehicle withstood the
limit and ultimate design loads., Load transfer to the jettison
e hinge did not exceed allowable values.
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SUMMARY SHEEY:

Parpose of Test:

Manufacturer:

Manufacturer's

Type:

cation, or
Exhibit: -

Contract Numher:

Test Requestor:

Test Observers:

Test Réquirements

Report Number: -

Quantity of Items

to be Tested:

"Security Classi-
- fication::

Test Start Date:

Test Complete
Date:

Proposed Disposi-

Report No. 3§
FPage No, 2
Date 1

5B 330594
-

O June juan

Demonstrate structural integrity of the
Centaur Vehicle (AC-6 configuration) Stations
219 and 412 structural interfaces at design
limit and ultimate loads producing hending
moments about the pitch axis (X-X). Determine
,optimum nose fairing hinge gap setting.

General Dynsmics/Convair, San Diego, California

Centaur 4n, EID 55-7545-1, Model 55

Drawing, Specifi-

7Gghohlenynhnica/cénvair Drawing Number 55-00045-3
NAS' 3-3232°

G. W, Norris, Centaur Tank Structure, Department
Ble8 - o .
B. G. Bherwood, Centaur Tank Structures, Depart-
‘ment 961-8

P. Bunch, Centaur Stress, Department 9866-4

L.  Minkler

GD/A-BTD-64-124B, dated 9 February 196353, and
GD/A-BTD-64-124C, dated 14 April 1965

One Centaur Vehicle, EID 7543-1

SQnglgplifiéd'

20 April 1965

22 April 19635

tron of Specimen: Retain for additional tests
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3.0 DETAIL REQUIREMENTS:

5.1 Test Nequest:

This test was requested by the Centaur Vehicle Tank Structures
Group, Department 961-8, Refer to Service Request Number 350 3309
for test authorization,

(1]
.
2

Test Specimen: ..

A Centaur 4D vehicle (AC-6 configuration) was used for these tests.
The vehicle tank, EID 55-7545-1 was mounted vertically in "K" Tower
on & Centaur Interstage Adapter, 353-73030-1, A Centaur Surveyor
Nose Fairing: Barrel, 535-71209-1, was installed on the Station 219
Tank Ring. Centaur Inaulation Panels, 53-74202-811, ~813, -817, and
«837 were: 1nsta}1ed on the fuel tank. Flight type nose fairing
jettisdn hinges, 55-72069, end tank-mounted hinge fittings, 55-72979-11,
_ were used, Additional production hardware that was mounted on the
" vehicle is defined in the vehicle configuration planning card
number 55+00045-5.

5.3  Teat canditibns:

- . ' The test specimen was subjected to loads aunul-ntmg the limit design
L - conditions at Station 219 and Station 412, and simulating the

ultimate design loads (125 per cent limit) at Station 219, due to

Maximum Alpha Q conditioens. Shear loads were applied at Stations

99 and 281 in the direction of the Y-Y axis to produce bending moments
o about the pitch axis (X-X). Two separate test runs were made. Limit
IR - ‘loads were used in the test run on 20 April 1965. Ultimate design
loads were used in the test rum on 22 April 1965. Reference temper-
-atures were maintained gn the nose fairing barrel during both test
runsa. The forward and aft vehicle tanks were filled with liquid
nitrogen during the test,

3.4 Jizs, Fixtures, and lLoading Fguipment:

3.4.1t A hydraulic system was used to apply the compression, shear, and
tasulation panel loads on the test article. This system cnnsisted
of a hydraulic pump, three Fdison Marginators for hydraulic pressure
rejulation, hydraulic cylinders, and load cells,

| v The facility hydraulic load system configuration is detailed on
Paint loma Test Site Drawings KE-002 and KP-003.
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‘ T DI TATE REGUIRFMENTS:  (Cantinued)
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e Jivs, Fixtures, and Loading Fquipment: (Lontinued)

v .0 The missile compression load (Instrumentation boss [L-1) was apnlicd

to the test specimen along the /-7 axis through a load fixture
{drawing Number KS$-016) bolted to the forward end of the noxe
feirinz barrel. The tank stretch load was also reacted through
this fixtyre using a pneumatic-hydruulic accumulator. Counterweishts
were used to null the weight of the fixture on the tesf specimen.
& pneumatic cylinder (Instrumentation boss [.-8) was mounted at the
S apex of the KS-016 fixture at Station 3,0 (Appendix A, sheet 20),
This cylinder was used to apply a horizontal load in line with the
Y-Y axis to counteract the horizontal component of L-1 due to
bending of the vehicle, '

[ LR

.4.3 A horizontal shear load was applied to the test specimen at Station
L L 99 (Instrumentation hoss L-2) through the XS-018 load fixture., The
o load was applied along the Y-Y axis in the +Y direction.

5.41,4 A horizontal shear lead (Instrumentation boss L-3) was applied
along the Y-Y axis in the -Y direction at Station 281. A load
strap was used, supnorted off the exterior surface of the insulation
panels by contoured, urethane foam shim blocks coated with fiberglass.
The shim blocks were not attached to the insulation panels.

3.4.5 Vertical loads were applied to each insulation panel through a

contoured steel plate bolted to the exterior surface of the panet,
. : The panel load instrumentation bosses were L-4, L-35, L-6, and L-7,
e respectively, for quads I, II, III, and IV,

5.4.6 A vacuum load chamber was attached to the oxidizer tank aft bulkheead,
Regulation of the vacuum pressure in the chamber produced loads on
the Station 412 structural joint, This load simulates the flight
"G" forces on the oxidizer tank,

5,4.7 An aerodynamic heating simulation system was used to maintain reference
temperatures on the nose fairing barrel. The heating system i=s
illustrated in Figure 44, (losed loop heat programming equipment
was used. Figure 45 shows the heat lamp and reflector installation,
Sheet 13 of the Appendix shows the heated zone on the nose fairing,

5.5 Instrumentation:

A detailed instrumentation list is included in the Appendix. The
basic types of measurements are listed below:
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! 3.0 DFETALL &pGUITUMENTS: (Continued)

3.3 Instrumentation: (Continued)

3.5%.1 Pressure - Tank ullage, intermediate bulkhead cavity, vacuum
i chamber, purge systems, and propellant level,

5.5.2 load - Missile compression, missile shear, insulation panel compression,
e and missile bending counteraction, tank mounted nose fairing hinge
fitting.

3.3.3 Deflection - Tank rings at nominal Station 219 and 412, nose fairing
jJettison hinge gap, and at the apex of the KS-016 load fixture. The
strain gage beams used to mecasure the nose fairing hinge gap are
shown in Figures 35 through 3R.

}' ‘ 5.3.1 Temperature - Surface iemperatures on nose fairing barrel, fuel
' tank wall, nose fairing hinges and strain gage beams. Nose fairing
purge gas.,

J3.3.5 Strain - Test vehicle fuel tank wall and the interstage adapter.

‘ 5.5.6 Calibration - Calibration was done in accordance with the Department
978 Instrumentation Manual.

Ci
L 2
for]

Special Adjustments and Measurements:

5.6.1 Hinge gap - The gap between the nose fairing barrel mounted hinge
pin and the tank mounted hinge fitting was adjusted prior to the
limit and ultimate design load tests in accord with instructions
from the Desiygn Group, Department 961-8 (Reference D/A-64-124C),

The following procedure was used to establish the proper gap:

1. Anvil ring installed loosely to tank ring.

2, Nosc fairing assembled to tank ring/anvil ring with set-up bolts.,
3. Anvil ring attach bolts tightened.

s 4. ‘Tension Strap installed.

3, Set-up bolts removed., Nose fairing and load fixture counter-
weighted, Gap checked at nose fairing/tank ring interface.

6. Counterweight adjusted to yield a net down load (compression)
at the station 219 ring of 1800 pounds.
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G.1.3

DUTALL REQUIREMENTS: (Continued)

aSpecial tdjustments and Measurements: (Continued)
(Continued)

7. 3Set gzap between nose fairing hinge pin and aft edge of slot in
tank mounted hinge fitting at 0,40 to 0.70 inches, and rccord
gap. At this tiie the strain gage beams (V7, V8, snd 8, Appen-
dix sheet 6) were set and physically calibrated.

8. Measured and recorded gap betwecen jettison hinge and anvil
splice and between nose fairing aluminum channel and Station
219 ring flenge (Quads I-IV - 180°),

9. The weather skirt and inner and outer fairings were installed.

10. The weight on the Station 219 ring was relieved to O pounds

using the counter weight.
The gap between the nose fairing aluminum channel and the Station
219 ring flange was monitored under several conditions during the

test program.

TEST 0CEDURES:

The procedures for the limit and ultimate design load tests, pitch
axis bending moment, were written to commence after the "K' Tower
Systems Checkout. At this time the test vehicle was at ambient
temperature. The fuel and oxidizer tank ullage pressures were being
maintained at the missile vent valve pressures. The intermediate
bulkhead cavity was filled with nitrogen gas at 14.5 + 1 psia and
locked off. The nose fairing hinge gap had been adjusted as outlined
in 5.6.,1, for the limit load test.

Station 219 and 412 Combined Limit Design lLoad Test, Maximum Alpha Q
condition, pitch axis bending moment,

Start insulation panel helium purge at 23 pounds per hour and Station
208 scal purge at 20 pounds per hour one hour prior to tanking.

Instrumentation Recorders on.
1. lecord ambient temperature strain gage dala,
2. Record nose fairing hinge gap continuously during tanking.

Start nose fairing gaseous purge at 200 Ci"M and 80 + 5°F,
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6.1.5

6.1.6
H.1.7

H.1.8
6.1.9

6.1.10

6.1.11

6.1.12
6.1.13

6.1-1‘1

6.1.15
6.1.106
6.1.17
6.1.18
6.1.19

6.1.20

TEaT ¢V OCRIUILDS: (Continued)

Station 219 and 112 Combined Limit Desicn Load Test (Continued)

Fill the oxidizer tank with liquid nitrogen to Station 30&.,0 to
390.0, Maintain the oxidizer tank ullage nressure ot 14.3 to }7.3
psig with the missile vent valve while tanking. DMonitor fuel tank
pressure, Top tank as necessary to maintain liguid level after the
initial tanking. '

Record strain gage and tank pressure data.

Raise oxidizer tank ullage pressure to 19.0 to 21,0 psig.

Check insulation panel helium purge for 25 pounds/hour, adjust as
necessary.

Start nose fairing heaters. Zones A and ¥, maintaining refercnce
temperatures at 60°F, Validate heaters at reference temperature,

Fill the fuel tank with liquid nitrogen to Staticen 184.0 to 186.,0
Maintain the fuel tank ullage pressure at 4.3 to 6.8 psig with the
missile vent valve while tanking. Top tank as necessary to maintain
liquid level after the initial tanking.

Pressurize intermediate bulkhead cavity with nitrogen to 14,5 + 1
psia and maintain.

fecord Zero Load at Nominal P'ressure on recorders,
Reduce and plot stirain gage and deflection data,

Check nose fairing hinge gap and relay information to Stress (Group
Test Observer.

Raise oxidizer tank ullage pressure to 25.0 to 27.0 psig,
Raise fuel tank ullage pressure to 11.0 to 12.0 psig.
Raise oxidizer tank ullage pressure to 30.0 to 32.0 psig.
Raise fuel tank ullage pressure to 17.35 to 18.35 psig.
Record zero load at test pressure on recorders.

Reduce and plot strain gage and deflection data.



6,0 TEsT FROCEDURES: (Continued)

.l Station J19 and 412 Combined Limit Design load Test (Continued)

t.1.2) Monitor nose fairing hinge gap and determine whether gap has closed,

t.1.22 1T nose fairing hinge gap has closed, continued with hinge at this
adjusiment for limit and ultimate tests. If gap has not closed,
continue limit test, then re-run limit test at a new gap setting
that will ensure closure. Run the ultimate capacity test at the
new gap setting,

6.1.23 Load test article to 20 per cent load increment, by operating the
following load systems such that all loads are applied simulteneously:

(a) Tfvacuate vacuum chamber for 20 per cent load increment and
maintain.,

(b) Operate marginator until loads L-1 through 1,-3 are at the
80 per cent load increment and maintain.

(c) Record 20 per cent load at test pressure on recorders.
{d) Reduce and plot strain gage and deflection data.

6.1.24 At the direction of the Stress Group Test (bserver repeat loading
in increments of 40, 60, 80, 90, 20, 90, 100, 20, and O per cent.
At each load increment mark recorders, reduce and plot strain gage
and deflection data.

6.1.25 fower fuel tank uliage pressure to 11.0 to 12.0 psig.

6.1.26 Lower oxidizer tank ullage pressure to 25,0 to 27.0 psig.

6.1,27 lLower fuel tank ullage pressure to 4,3 to G.H psig.

6.1.28 Lower oxidizer tank ullage pressure to 19.0 to 21.0 psig.

6.1.29 Record zero load at nowminal pressure on recorders,

6.1.30 iteduce and plot strain gage and deflection data.

6.1.31 tvacuate the intermediate bulkhead cavity to less than 5 psia
minimum. Do not allow cavity pressure to exceed 18.0 psia during

vehicle warmup.

6.1.32 Drain fuel tank and maintain ullage pressure at 4,3 to 6.8 psig.




6.1.55

8.1.36

6.1.37

(’c1038

6.1.39

6.1.40

6.10“01

6.2.5

6.2.6

Hhed 7

6.2.8

\;Rsport No.- - 558 3309-4"
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TEST. PROCEDURES: (Continued)

Station 219 and 412 Combiped Limit Design Load Test (Continued)

Récord strain gage and tank pressure data,

secure nose fairing purge. ‘

Drain oxidizer tank.

Lower oxidizer tank ullage pressure to 14,3 to 17.3 psig.
Secure insulation panel purge and 208 Seal lurge,

Record strain gage and tank pressure data,

When test article reaches ambient temperature pressurize the
intermediate bulkhead cavity to 14,5 + | psia with gaseous nitrogeun.

Yecord ambient temperature strain gage data.
Secure systems.

Station 219 Maximum Alpha Q Ultimate Design Load (pitch axis bending
moment ).

Ad just nose fairing hinge gap in accordance with information pained
in 6.1.22,

Start insulation panel helium purge at 25 pounds/hour and 208 Seal
Helium Purge at 20 pounds/hour. Start purge one hour prior to
tanking.

Instrumentation Recorders, On.

Record ambient temperature strain gage data at O per cent load.
Start Nose Fairing Gaseous Nitrogen Purge at 200 C¥M and 8O + 3°F,
i1l the oxidizer tank with liquid nitrogen to Station 382.0 to
390.0, Maintain the oxidizer tank ullage pressure at 114.3 to 17.3
psig with the missile vent valve while tanking. Monitor fuel tank
pressure. Top tank as necessary to naintain liquid level after the
initial tanking.

Raise oxidizer tank ullage pressure to 19,0 to 21.0 psig.

Record strain gage and tank pressure data,
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TEST PROCEDURES: (Continued)

Statiou 219 Maxjimum Alpha Q Ultimate Design load {(Continued)

Check 1nsulation panel helium purge for 25 pounds/hour, adjust as
necessary.

¥ill the fuel tank with liquid nitrogen to Station 181.,0 to 186.0,
Maintain the fuel tank ullage pressure at 4.3 to .8 psigz with the
missile vent valve while tanking. Top tank as necessary to maintain
liquid level after the initial tanking.

Monitor hinge gap and hinge loads continuously while tanking forward.
Hinge loads shall not exceed 2000 pounds.

Pressurize intermediate bulkhead cavity with nitrogen to 14.35 + 1
psia and maintain,

lecord zero load at nominal pressure on recorders.
Reduce and plot strain gage and deflection data.

Check nose fairing hinge gap and relay information to Stress qroup
Test Observer,

Raise oxidizer tank ullage pressure to 25,0 to 27,0 psig.
Raise fuel tank ullage pressure to 11.0 to 12,0 psig.
RRaise oxidizer tank ullage pressure to 29,0 to 31.0 psig.
Raise fuel tank ullage pressure to 17.6 to 18,6 psig.
Record zero load at test pressure on recorders,

Reduce and plot strain gage and deflection data,

Check nose fairing hinge gap and relay information to Stress Group
Test Observer.

Load test article to 20 per cent load increment, by operating the
following load systems such that all loads are applied simultancously:

(a) Operate marginator until loads L-1, L-2, L-3, and L-B are at the
20 per cent load increment and maintain.

(b) Record 20 per cent load at test pressure on recorders.

(c) Reduce and plot strain gage and deflection data.
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TEST PROCEDURES: (Continued)

Station 219 Maximum Alpha Q Pltimate Design Load (Continued)

At the direction of the 3tress Group lest Ubserver, repeat loading
in increments of 40, 60, 80, 90, 10C, 20, 100, 110, 120, and 125
per cent. At each load increment mark recorders, reduce and plot
strain gage and deflection data,

lLower fuel tank ullage pressure to 11,0 to 12.0 psig.

Lower oxidizer tank ullage pressure to 15,0 to 27,0 psig.

lower fuel tank ullage pressure to 4.3 to 6.8 nsig.

Lower oxidizer tank ullage pressure to 19,0 to 21.0 psig,

Record zero load at nominal pressure on recorders.

Reduce and plot strain gage and deflection data,

Fvacuate the intermcdiate bulkhead cavity to 5.0 psia minimum,

Do not allow cavity pressure to exceed 18,0 psia during vechicle
warmup.

Prain fuel tank and maintain ullage pressure at 4.3 to 6.8 psig.
Secure nose fairing purge.

Rlecord strain gage and tank pressure data,

Drain oxidizer tank.

Lower oxidizer tank ullage pressure to 14.3 to 17.5 psig.

Secure insulation panel purge and 208 Seal Yurge.

When test article reaches ambient temperature pressurize the inter-
mediate bulkhead cavity to 14.3 + 1 psia with gaseous nitrogen,

Record ambient temperature strain gage data,

Secure systcms,
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TEST )ESULTS:

The detailed results of the pitch axis bending moment tests are

. presented in the tables and graphs at the end of this report. Strain

gage data will be reported by the Electrical Test laboratory Stress
Measurements Group, Department 378-4 in Report Number 338 3309-3.

The primary objectives of the test were met, and the vehicle satis-
factorily withstood limit and ultimate design loads producing bending
about the pitch (X-X) axis,

The gap hetween the aftt surface of the nose fairing hinge pin and the
tank mounted hinge fitting was set at 0.035-inch in accordance with the
procedure described in 3.6.1. The gap did not close completely

during the limit load test, so it was re-set at 0.022-inch prior to

the Ultimate Design Load Test. During tanking the :ap closed to
G.008-inch, and then closed complctely when 20 per cent load was
applied.

Maximum compressive load on the +Y hinge was 3000 pounds at the
design ultimate (125 per cent limit) load conditions,

Station 219 and 412 Combined Limit Design Load Test,

The targetl loads for this test are shown on Figure 1 and on sheet
25 of the Appendix. Figure 1 also presents n plot of the actual
load points achieved during the test, VFigure 2 presents the target
and actual bending moments these loads produced about Station 570,
the point where the interstage adapter is anchored to the load
tower base,

The tank ullage pressures and liquid levels, bulkiead cavity pressure
and vacuum load chamber pressure are listed in [Pigurec 3.

The deflections coaused by the test loads are plotted in Figure 4
through 16. The 16 deflection measurements at the Station 219 ring
are presented in Figures 4 through 7. The same measurements at the
Station 412 ring are presented in Figure 8 through 11, Figure 12
shows the vehicle and load tower deflection at Station 2.5. Load
L-8 was applied at 60 per cent load and above. This compensuated for
the horizontal component of L~l1 load caused by vehicle deflection.
Figure 13 presents the change in nose fairing hinge gap and load
during tanking., The same measurements, taken during the application
of test loads, are shown in Figure 14. Figure 13 presents tank
mounted hinge temperatures ond Figure 14 shows the deflection of the
anvil ring splice bar near the +Y axis. Qeference tewmperatures
were maintained at 60 to 80°F,
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TEST RESULTS: (Continued)

Station 219 Maximum Alpha Q Ultimate Design Load Test

The target loads for this test are shown in Figures 17 and on sheet
23 of the Appendix. The actual loads reached during the test are
shown on Figure 17. All loads shown are percent of limit design
load: 125 per cent limit load is 100 per cent ultimate design load.

The bending moment about 3Station 370 which resulted from the test
loads is plotted in Figure 18 and compared with desired values,
At full lead the actual mowent was 107 per cent of the desired
moment. Station 370 is the hase of the interstage adapter, where
it is anchored to the load tower base.

The tank ullage pressures and liquid levels and the intermediate
bulkhead cavity pressures are presented in [Figure 19,

The deflections of the Station 219 and 112 rings are shown in
Figures 20 through 27. The deflections were nominally proportional
to the bending moment producing them, Deflection of the vehicle

and load tower at a nominal station level of 2,5 are shown in

Figure 28, The L-8 load was applied only above the 80 per cent load
value, and the deflecction curve siope breaks at this point. The
difference between the curves for D-51 and D-5Z is the absolute
deflection of the load tower,

Figures 29 through 32 present data on the nose fairing hinge. Figure
29 presents the hinge gap, hinge load, and hinge temperature during
tanking. 'The hinge at -Y cooled to -280°F, but the +Y hinge only
dropped to -10°F. The +Y hinge was warmer hecause the purge gas
flowing across the V7, V8 and R8 gap measurement strain gap beams
also flowed across the hinge. As a result, the hinge gap change

at -Y might not be the same as8 at +Y.

Figure 30 shows the hinge gap during the test. elated tank
mounted hinge temneratures are shown on Figure 31. Also shown 1is
the temperature of one of the hinge gap transducers,

Figure 32 shows the deflection of the anvil ring splice bar near the
+Y hinge. The deflection here is comparable to the V2 deflectiuns
measured in Quads I and IV (Figure 23),

Reference temperatures were maintained on the nose fairing bharrel
(Sheet 23 of Appendix) between 60 and B80°F during the Ultiwate foad
Testo

i il
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TEST RESULTS: (Continued)

Special Measurements.

A history of the gap between the Station 219 ring and the anvil

ring splice bar, and between the nose fairing barrei channel and

the 219 ring near the +Y hinge location is presented in Figure 33.
The gap in this area was essentially zero when the nose fairing
barrel was originally installed. ‘When the setup bolis were removed
and the weight of the barrel taken off the Station 219 ring with
counterweights, the gap between the barrel channel and the Station
219 ring opened up. The L2 load cylinder was hanging on the +Y side
of the load fixture, causing an even yreater gap near the -Y hinge.
Figure 39, 40, and 41 iliustrate this gap, which can be compared to
the gap seen in Figures 41, 42, and 43, near the +Y hinge. The L2
load cylinder weight was removed from the +Y side of the load
fixture, and somc gap decrease was noted. T[urther reduction of the
gap resuited when the nose fairing barrel counterweight was removed,
and the setup holts were installed. The final measurement was taken
prior to the test when the setup bolts were removed and with an
1800~-pound compression load on the Station 219 ring,

The gap between the tank mounted nose fairing hinge and the anvil
ring splice bar is shown in Figure 34, The gap at the -Y location
did not change during the test, At +Y the gap closed .005 to .010-
inches during the test,

LIST OF REFERENCIS:

Report Number GD/A-BTD-64-124B, dated 9 February 19653,"5tructural
Test Requirements for Axial load and Bending Moment Tests of Centaur
49, EID 55-7545-1, AC-6 and On'".

AVD from B, Sherwood, Department 961-8 to l.. .Jordan, Department
978~1 authorizing rework of hinge installation per CIC 36161-961-8-1,

Memo ACS5-65-110 from A, C. Ward to G. %W. Norris dated 9 April 1965,
"Design Requirements of 55-72979 Hinge Fitting and Installation
Procedures for "D Series Vehicles".

AVC from ¥W. Dittmann, Department 951-6 to R. Hinck, Department
978-1, transmitted copy of change notice number 2 of UTP AY-62-0047,
and authorizing land line transfer to "K" Tower.

Report Number GD/A-BTD-64-124C, dated 14 April 1965, incorporating
Revised Structural Test ilequirements for the 35-7345 Pitch Moment
and 219 Ring/Hinge Spring Constant Tests.

¢ il
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LI5T OF REFERENCES:  (Continued)

AVO from A. C. Ward to R. C. llinck, dated 16 April 1965, "Monitoring
Requirements for Pitech Moment Test Instrumentation, EID 55-70545",

Service Request 538 3309, Rev. D, authorizing performance of Y-Y
axis load test according to changes listed in revision to test
requirements (reference 8.3, above),

AV0O from A, C. Ward, Centaur Stress, to . C. Hinck, Point loma Test
Site, changing test load values for limit load re-run so tnat limit
test could be extended to 125 per cent of limit load values and
satisfy ultimate design test requirements,

AVO from G. W, Norris, Centaur Structures, to 1. C. Hinck, joint
lLoma Test 3ite, dated 21 April 1963, directed closing of hinge
gap .060-inch, and defincd load sequencc for extended limit,
ultimate design load test.

Information pertaining to the tests described in this report will be
found in Fngineering Dzta Notebook Number 7216, filed 1o Departwent
978-1, Point Loma Test site Operations.

L1ST OF PHOTOGRAPHS:

The following photographs were taken during the build up oand test:

NEGATIVE NUMBER SUBJECT
367038 Purge box over +Y axis hinge instrumentation.
5670438 Purge box over +Y axis hinge instrumentation.
567058 Purge box over +Y axis hinge instrumentation.
567068 Heat lamp installation.
5367078 Anvil splice bar deflection instrumentation.
567088 Area near hinge on +Y aXis.
567091 Purge box on +Y axis hinge instrumentotion.
567593 thru Pictures taken from TV monitors
567788 during test run 8 (Limit Load Test).
367791 Tnstrumentation icing.
368748 thru Pictures taken from TV monitors during
569038 test run 8A.
569148 Hinge installation on -Y axis.
569158 Gaps, Quad II, Station 219 assy.
569168 Gaps, Quad 111, Station 219 assy.
569178 Hinge gap instrumentation, upper view.
569188 Hinge gap instrumentation, end view.
36919D llinge gap instrumentation installation.
569208 Gaps, 7uad I, Station 219 assy.
369218 Gaps, Quad IV, Station 219 assy.
371838 Tank Strain Gage, spalling of waterproofing.

571840 Tank Strain Gage, spatling of waterproofing.
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(Piteh Axis Bending Moment)

STATION 219 and 412 COMBINED MAXIMUM ALPHA Q LIMIT DESIGN LOAD

o I NSTRUMEUTATION Boss
| p-i | p-2 |apP-1 |aP-2| P-3 | P-5
! v v
? y N &
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¢ {’ QN N Iy g
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[y * R . X W U
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0¢ LOAD, NOM. PRESS 4.1 19.7 190 390 16.1 14.8
| Of LOAD, TEST PRESS 18.0 30.6 189 389 16.2 | 14.8
. 20% LOAD, 18.4 30,6 192 390 16.4 | 14.3
. 40% LOAD, 18.4 31.3 192 390 16.3 | 13.9
’60% LOAD, 18.4 30.8 195 393 16.3 | 13.6
! 80g Loa, 18.5 | 30.8 | 1% | 3% 16.3 | 13.1
' 90% LOAD, 18.5 | 30.7 | 198 39, 16.4 | 13.0
- 20% 10AD, 18.5 30.7 196 394 1644 | 14.4
{ 90% LOAD, 18.3 | 30.9 | 19 394 16.4, | 13.0
h00% LOAD, 18.3 | 31.3 | 19 395 16.4 | 12.8
20% LOAD, * 18,3 3.6 197 397 1644 | V4e4
0% LOoAD, ___ Y 18.4 30.5 199 397 16.4 14.8
0% LOAD, NOM, PRESS ) 2045 215 398 16.3 1 14.8
PREPARED BY ATE . CMECKED BY BATE ‘ REVISED BV BATE
Jss 5 Jss 5/12/65
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U GENERAL DYNAMICS | ASTRONAUTICS

GAPS BETWEEN THE STATION 219 RIKG, THE
ROSE FAIRIB} BAB.RIL cnm, AND 'I‘ZE
g 3, +Y 3
\ -Y 9
Y 4 i ¥ 5
-Y 10 -1 -Y 12
Station 219 Ring
Anvil Ring Splice Bar
Locatiom of Gap Measurementa
LOCATION| AS INSTALLED | COUNTERWEIGHT|{ LOAD CYL L2 |COUNTERWEIGHT | GAP CLOSED
NUMBER | ON 6 April 65| ON, SET UP REMOVED REMOVED, 11K | WITH SET UP
BOLTS REMOVED| 14 April 65 | POUNDS COMP BOLTS, BOLTS
14 April 65 ON STA 219 REMOVED, 1800
RING 4/14/65 | POUNDS COMP
L.OAD ON STA219
RING 4/14/65
1 .006 .060. 052 .038 .028
2 «000 060 .038 020 034
3 000 .030 »021 01 012
4 .000 002 002 .002 .002
5 004 .005 .003 .003 002
6 OmB 0009 oms -w5 0008
7 .000 028 .030 .027 -
8 +000 000 000 .000
9 <000 .009 «009 .009 —
10 rm .mB .005 cmB D
1 omL 0004 0008 '025 -
12 owB .m'? .wg .012 -
PADPARES O W] GRACRES &Y Ty v
J5S S i13.¢5 IS 5.1 3.45]

FIGURE 33




GENERAL DYNAMICS | ASTRONAUTICS

GAP BETWEEN THE TANK MOUNTED NOSE FAIRING
HINGE FITTING AND THE ANVIL RING SPLICE BAR
STATION 219 [ ——%—
P
Y-Y axis
CONDITICN LOCATION QUAD IV QUAD I QUAD II QUAD IIX
Inspected om 14 April 1965 <049 <049 054 054
+Y Hinge fitting remachined, gsp
measured just prior to test. 061 075 049 .050
After t“t' Q056 0065 -0109 0050
" PREPARED BY ‘ lATg l CHECKED BY BATE REVISED BY BATE
|_Jes 5/14/651 338 5/14/6
FIGURE 34

- 27061 1Rz
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36
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39
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41
42
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ROD AT TACHED TO \ § $
. TANK MOUNTED HINGE : J . .
ETTISON HINGE FITTING

HINGE INSTRUMENTATION CN t Y AXIS

FIGURE 35




Neport No. 558 3308~14

) 6 June
[ ®
- 35
PURGE -BO X
e
MOUNT PLATE

HINGE INSTRUMEN TATION DETAILS

FIGURE 3G




INSTRUMENTATION ON + Y AXIS

HINGE

FIGURE 37
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Page No oy '
Date 16 Junc 365

HINGE INST.:
E BOX

oA = wg

Fok ENGK T\llowey o

m”'"/',//’f :

HINGE INSTRUMENTATION ON +Y AXIS

FIGURE 38
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HINGE ON -Y

AXIS

Report
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o
\ 16 B

NG .

Dave 16 June 1UG:

FIGURE 39




GAPS -QUAD O
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1 ki et

e

HINGE GAP

FIGURE 40
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FIGURE 41
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GAPS - QUAD IV

FIGURE 42
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STATION 219 RING

GAPS - QUAD I

FIGURE 43
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STRUCTURAL HEATING SYSTEM

FIGURE 45
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